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(54) PHOTOELECTRIC CONVERTER. PICTURE IMAGE READER AND FACSIMILE 

(57)Abstract: 

PURPOSE: To eliminate a color filter by providing a photoelectric 
converting element itself with the dependent property upon 
photowavelength. 

CONSTITUTION: Within the title photoelectric converter having a 
plurality of photoelectric converting elements (sensor I-III) in different 
sensitivities to photowavelength band in the same substrate, the 
sensitivities to the photowavelength band of respective photoelectric 
converting elements can be shifted by the combination of the 
adjustment of existence of absorbing layers 108 or/and the thickness 
thereof per semiconductor material, the thickness of semiconductor 
epitaxial layer 104 comprising a photoelectric conversing region or the 
size adjustment of depletion region expanding over the semiconductor 
substrate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2!,.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photoelectrical inverter to which it is the photoelectrical inverter which has two or more 
optoelectric transducers from which the sensibility to the wavelength band of light differs in the same base, and 
comes to change the sensibility to the wavelength band of the light of each optoelectric transducer with the 
combination of adjustment of the existence of the absorption layer by the semiconductor material, or/and 
thickness, and adjustment of the semi-conductor epitaxial layer thickness which constitutes a photo-electric- 
translation field. 

[Claim 2] The photoelectrical inverter to which it is the photoelectrical inverter which has two or more 
insulated-gate mold optoelectric transducers from which the sensibility to the wavelength band of light differs in 
the same base, and comes to change the sensibility to the wavelength band of the light of each insulated-gate 
mold optoelectric transducer with the combination of adjustment of the existence of the absorption layer by the 
semiconductor material, or/and thickness, and adjustment of the magnitude of the depletion layer which spreads 
in a semi-conductor base. 

[Claim 3] n kinds of photoelectrical converters from which the sensibility to the wavelength band of light differs, 
and the output corresponding to the carrier by which photo electric translation was carried out by this 
photoelectrical converter and the optical reinforcement of the light of n kinds of wavelength bands, The image 
reader which has a means to perform electrical signal processing of an inverse-matrix operation from the 
transformation matrix of the n line n train which shows the relational expression for every photoelectrical 
converter, to separate into the wavelength band of n sorts of light after an operation, and to obtain the output 
for every wavelength band of n sorts of light. 

[Claim 4] Facsimile carrying a photoelectrical inverter according to claim 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a photoelectrical inverter with color discernment capacity, an 

image reader, and facsimile. 

[0002] 

[Description of the Prior Art] Conventionally, the image reader with the discernment capacity over a color 
(wavelength of light) is vacuum evaporationo or the approach which is stuck about light filters, such as the 
organic substance, and has used for the upper layer of CCD, a photodiode, and a photo transistor the approach 
of decomposing and reading light according to wavelength. 

[0003] If an example is given, they will be red in three primary colors, green, the filter array method divided into 
three blue (R, G, B) components or the cyanogen of the complementary color, yellow, the filter array method 
divided into three components of a Magenta (C, Y, M). These arrays are arranged by the geometrical pattern 
according to a component, and are changed into an electrical signal according to a wavelength component. It is 
[0004] when this conversion condition is expressed in procession. 
[Equation 1] 

/eA /a. 0 0 \ / Ih\ 

Eo ) =ki 0 ao 0 J I Ic j • • (1) 

\Eb/ \0 0 aa/ \Ib / 

here — ER photoelectrical transform coefficient, the transmission coefficient of an aR :red filter, and aG : — it 
becomes the transmission coefficient of a green filter, the transmission coefficient of an aB :blue filter, the 
optical reinforcement of an IR :red band, the optical reinforcement of an IG igreen band, and the optical 
reinforcement of an IB :blue band. : The electric generating power of a red component, and EG : The electric 
generating power of a green component, and EB : The electric generating power of a blue component, and k1 : 
[0005] That is, when incidence of the light is carried out to a sensor, it dissociates according to a wavelength 
band mostly, and it is changed into an electrical signal. Becoming [ as opposed to / with a natural thing / color 
mixture ] a powerful method, color-separation ability becomes the outstanding thing. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, in order to 
accumulate the filter on the photosensor upper layer, the following technical problems occurred. That is. in 
vacuum deposition, deposition of a filter raw material and configuration processing were performed according to 
the color, and every at least three vacuum evaporationo and patterning were required for it. Furthermore, it was 
not rare for the insertion and the additional process of a flattening layer other than the above-mentioned 
process to have been added in many cases, and to have become expensive about 6 to 80 percent as compared 
with the image reader of monochrome, either. 

[0007] The object of this invention is having mostly eliminated the process about this filter formation altogether, 
and color separation's having been eventually carried out by the device structure of a sensor, or enabling it to 
output the electrical signal by which color separation may be carried out from an integrated circuit. Moreover, it 
is also the final object to reduce the production cost of a color image reader substantially by this. 
[0008] 

[Means for Solving the Problem] The photoelectrical inverter of this invention is a photoelectrical inverter which 
has two or more optoelectric transducers from which the sensibility to the wavelength band of light differs in the 
same base, and comes to change the sensibility to the wavelength band of the light of each optoelectric 
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transducer with the combination of adjustment of the existence of the absorption layer by the semiconductor 
material, or/and thickness, and adjustment of the semi-conductor epitaxial layer thickness which constitutes a 
photo-electric^ranslation field. 

[0009] Moreover, the photoelectrical inverter of this invention is a photoelectrical inverter which has two or 
rfiore insulated-gate mold optoelectric transducers from which the sensibility to the wavelength band of light 
differs in the same base, and comes to change the sensibility to the wavelength band of the light of each 
insulated-gate mold optoelectric transducer with the combination of adjustment of the existence of the 
absorption layer by the semiconductor material, or/and thickness, and adjustment of the magnitude of the 
depletion layer which spreads in a semi-conductor base. 

[0010] n kinds of photoelectrical converters from which sensibility [ as opposed to the wavelength band of light 
in the image reader of this invention ] differs. The output corresponding to the carrier by which photo electric 
translation was carried out by this photoelectrical converter, and the optical reinforcement of the light of n kinds 
of wavelength bands, Electrical signal processing of an inverse-matrix operation is performed from the 
transformation matrix of the n line n train which shows the relational expression for every photoelectrical 
converter, and it separates into the wavelength band of n sorts of light after an operation, and has a means to 
obtain the output for every wavelength band of n sorts of light. 

[001 1] The facsimile of this invention carries the photoelectrical inverter of above-mentioned this invention. 
[0012] 

[Function] The photoelectrical inverter of this invention constitutes the optoelectric transducer from which the 
sensibility to the wavelength band of light differs and from which two or more structures differ with the 
combination of the existence of the absorption layer by the semiconductor material or/and adjustment of 
thickness, and adjustment of the semi-conductor epitaxial layer thickness which constitutes a photo-electric- 
translation field, or the combination of the existence of the absorption layer by the semiconductor material 
or/and adjustment of thickness, and adjustment of the magnitude of the depletion layer which spreads in a semi- 
conductor base. 

[0013] That is, the photoelectrical inverter of this invention enables the configuration of photoelectrical 
inverters, such as a color image reader, with the optical absorption property of an electrode material, and the 
structure which used that a wavelength dependency was in the charge generating field band in a base, gave the 
light wave length dependency to the optoelectric transducer itself, and omitted the light filter. 
[0014] The image reader of this Invention obtains the output for every wavelength band of n sorts of light from 
the relational expression for every photoelectrical converter of the output corresponding to the carrier by which 
photo electric translation was carried out by n kinds of photoelectrical converters from which the sensibility to 
the wavelength band of light differs, and the optical reinforcement of the light of n kinds of wavelength bands by 
data processing. 

[0015] The facsimile of this invention carries the photoelectrical inverter of above-mentioned this invention. 
[0016] 

[Example] Hereafter, the example of this invention is explained to a detail using a drawing. 
Drawing 1 is the structure sectional view showing the 1 st example of the photoelectrical inverter of this 
invention, and is set to this drawing. (The 1st example) 101 n mold pad layer and 103 for the P type base of 
semi-conductors, such as silicon, and 102 A P type pad layer. They are extinction Ingredients, such as 
polycrystalline silicon with which the P type diffusion layer used as the base in which the electron hole which 
generated 104 according to the epitaxial layer of the semi-conductor of the same conductivity type as a base 
101 and the diffusion layer of n mold with deep 105, and generated 106 by light is brought together, and 107 
absorb field oxide, and 1 08 absorbs the light of short wavelength. 

[001 7] In the structure of drawing 1 , the bias of 5V is impressed to the P type base 101 and the P type pad 
layer 1 03 at OV. n mold pad layer 1 02, and deep n mold diffusion layer 1 05, and the condition of having made the 
base region 106 into floating in potential is considered. In the above-mentioned condition, if incidence of the light 
is carried out from a top face, an electron and an electron hole pair occur in an epitaxial layer 104, an electron 
will let n mold pad layer 102 or n mold diffusion layer 105 pass, and will escape and go to the power-source side 
of 5V, and an electron hole will be accumulated on a base region 1 06. The photoelectrical inverter of this 
example has the component structure of taking out an output, according to the amount of the electron hole 
accumulated on the base region 106. By the way, since the elements of drawing 1 have three kinds of 
structures, a difference produces them in the total amount of the electron hole accumulated on a base region 
1 06 by the wavelength band of light. It is as follows when generalities explain this phenomenon first. 
[0018] In the light sensing portion of the sensor I of drawing 1 , the extinction material 108 which carries out 
extinction to some extent, such as polycrystalline silicon, has covered to short wave Nagamitsu (for example, 
blue), moreover, the epitaxial layer 104 of a light sensing portion — medium wave Nagamitsu (for example, green) 
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and a long wave — it has thickness which can carry out extinction enough to Nagamitsu (for example, red). 
When red, green, and each optical blue reinforcement are set to IR, IG, and IB, amount NIP of the electron hole 
accumulated on a base region 106 are [0019]. 
[Equation 2] 

N1 P**a11IR+a12IG+a13IB ... Formula (2) 

Here, the relation of the constant multiplier as which a11, a12, and a13 are determined according to sensor 
structure is realized. 

[0020] Next, if its attention is paid to Sensor II, since the extinction material 108, such as polycrystalline silicon, 
has covered, the photoelectric transfer characteristic to short wave Nagamitsu (for example, blue) shows the 
completely same inclination as Sensor I. However, the pad layer 103 of P type exists in the lower layer of a light 
sensing portion, and substantial width efface of an epitaxial layer 104 is narrowed, therefore — although 
sufficient extinction property is shown to medium wave Nagamitsu (for example, green) — a long wave — to 
Nagamitsu (for example, red), the electron hole generated in the lower layer from the P type pad layer 103 will 
not be accumulated on a base region 1 06, Therefore, amount N2P of the electron hole accumulated on the base 
region 106 of Sensor II are [0021]. 
[Equation 3] 

N2 P**a21IR+a22IG+a23IB ... Formula (3) 

Here, the relation of the constant multiplier as which a21, a22, and a23 are determined according to sensor 
structure is realized. 

[0022] Electron hole accumulation N3P which the P type pad layer 103 exists unlike Sensor I, and is different 
also from Sensor I and Sensor II since the effectual epitaxial layer 104 is thin is similarly shown that the 
extinction material 108. such as polycrystalline silicon, has not covered about Sensor III unlike Sensor I and 
Sensor II by the degree type. 
[0023] 
[Equation 4] 

N3P**a31IR+a32IG+a33IB ... Formula (4) 

Here a31, a32. and a33 are constant multipliers determined according to sensor structure. 
[0024] It is [0025] when the above relation is indicated by the matrix. 
[Equation 5] 



k1 : It can write in the simple form of a photoelectrical transformation constant. 

[0026] Next, the output of the optoelectric transducer to the electron hole accumulated on the base region 106 
is considered. Here, supposing it uses a bipolar mold optoelectric transducer as shown by JP,2-210874,A for 
Sensor I, Sensor II, and Sensor III, the output potential (emitter potential) of each sensor can be written as 



here — emitter potential [ of the emitter potential V2E:sensor II ] c1 of the emitter potential V3E:sensor III of 
the VI E:sensor I : It does not dissociate according to a color but the emitter potential of each sensor which 




— (5) 



follows. 
[0027] 
[Equation 6] 
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serves as an output from the formula more than a transformation constant has only become functional relation. 
[0028] However, since the emitter potential of a sensor is already an electrical signal, data processing can be 
performed. If the matrix written by the formula (5) and the formula (6) here is set to A, the inverse matrix can be 
written by A-1. Here, supposing it performs data processing of A-1 to the output (V1E. V2E. V3E) of each 
s'ensor. it is [0029] from a formula (6). 
[Equation 7] 





= ci ki A-'A 




^ (7) 



It is here and is [0030]. 
[Equation 8] 

E= I 0 1 
,0 0 

t doo 
[Equation 9] 

Vopl = 
Vop2 = 















[0031] 




ci ki Ir 




c 1 k 1 I G 


• • -i^ (9) 


c 1 k J I B 





since — the output Vopl after an operation, Vop2, and Vop3 It means that it dissociated according to the color. 
That is. the color is [ with this invention ] separable without the filter with this inverse-matrix operation. 
[0032] If this invention is applied, since the bipolar mold optoelectric transducer shown by JP,2-210874.A must 
also change structure a little, the simplified top view is shown in drawing 2 . Here, as for the pad layer of P type, 
the diffusion layer of n mold with deep 1 05, and 1 06, 1 03 is [ a base region and 1 09 ] emitter regions. In addition, 
all over drawing, it has omitted in order not to make explanation of the PMOS transistor for base reset etc. 
complicate. The sectional view when cutting into alternate long and short dash line X-X by drawing 2 is 
equivalent to drawing 1 . Emitter potential VIE of a formula (6) and a formula (7), V2E, and V3E are the 
potentials of an emitter region 1 09. 

[0033] The sectional view when cutting by alternate long and short dash line Y1-Y1 in drawing 2 , Y2-Y2, and 
Y3-Y3 is shown in drawing 3 (A) - (C). here — 101 — a P type silicon base and 102 — for n mold silicon 
epitaxial layer, the diffusion layer of n mold with deep 105, and 106, as for field oxide and 108. a base region and 
107 are [ n mold pad layer and 103 / a P type pad layer and 104 / extinction material, such as polycrystalline 
silicon, and 109 ] emitter regions. The pad layer of n mold existed and Sensor I. Sensor II, and Sensor III are 
contributed directly under an emitter to lowering of collector parasitism resistance. 

[0034] the efficiency of a light sensing portion — since the pad layer 103 of the P type which has determined 
**** epitaxial layer thickness is used for the component isolation in the bipolar integrated circuit and can be 
made to serve a double purpose, it is as unnecessary as special additional processing. Moreover, if the extinction 
material 108 also has an MOS mold logical circuit in the same substrate using polycrystalline silicon, it can use 
with the gate electrode in common. That is. the configuration of the extinction material 108 is also as nothing as 
additional processing, and can be manufactured. Application of this point to this invention has the compatibility 
best for a bipolar mold [ with an MOS mold logical circuit ] photoelectrical inverter. 

[0035] However, it can be adapted also for a photodiode + switching MOS type photoelectrical inverter, and the 
base region 106 of drawing 1 is equivalent to the P type diffusion layer of diode in that case. 
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[0036] Next, the concrete numeric value of a photoelectrical transformation matrix shown in the formula (5) is 
described. These numeric values are determined on the structure of a sensor, and the wavelength of light, and 
the most important item is the thickness of the effectual epitaxial layer 1 04 from the construction material, the 
thickness, and the main front face of the extinction material 108 to substrate 101 or P type embedding layer 103 
upper bed on sensor structure. 

[0037] About the wavelength of light. 660nm, 555nm, and 450nm examined each main wavelength of a red field, a 
green field, and a blue field. 

[0038] The extinction material 108 is used as polycrystalline silicon on structure, and thickness is set as 5000A. 
Moreover, the deposition conditions of an epitaxial layer are set up so that the thickness of the epitaxial layer 
104 from the P type substrate 101 may be set as 13 micrometers and spring going up to the upper part of the P 
type pad layer 103 may be set to 6 micrometers. Consequently, the thickness of an effectual epitaxial layer sets 
it 1 3 micrometers and Sensor 11 by Sensor I, and is set to 7 micrometers by Sensor III. However, the condition of 
having impressed 5V to the epitaxial layer 1 04 which is equivalent to a touch-down condition and a collector in 
the P type base 101 here is considered. In this case, in the case of Sensor [ 3.4 micrometers Sensor II, and ] III, 
about 4.1 micrometers is extended by the case where a depletion layer is Sensor I. in an epitaxial layer. A base 
region 106 will not be piled up but the electron hole generated within the above-mentioned depletion layer will 
escape to the direction of the P type base 101. Therefore, in the case of Sensor I, in the case of Sensor [13- 
3.4=9.6 (micrometer), Sensor II, and ] III, the effective area of exact photo electric translation is set to 7-4.1=2.9 
(micrometer) from the main front face from the main front face. 

[0039] The transformation matrix A which is equivalent to a formula (5) with a photoelectrical inverter with the 
above-mentioned structure is [0040]. 
[Equation 10] 



If the inverse matrix of a next door and a formula (11) turns into an operation matrix and carries out signal 
processing according to this formula, it can dissociate according to a color. 

[0042] Easy explanation is added to the fabrication process of the above-mentioned example. In this example, 
since the logical circuit constituted with CMOS was carried into the same base 101, together with the sensor 
group, it produced using the Bi-CMOS fabrication process which is a well-known technique. The pad layer is 
using both the layers of a P type embedding layer and n mold embedding layer, using the P type base of 1 0 - 20 
ohm-cm as a description. In 12 ohm-cm, an epitaxial layer is 13 micrometers in thickness as mentioned above, 
and is deposited. Since the structure of a light sensing portion is the crucial point of this invention, it is indicated 
in a detail. Formation of the P type pad layer 103 is boron 2x1013 ions/cm2 It was devoted by ion = in plastic ** 
by the consistency, and 1 100 degrees C and the drive for 120 minutes were performed before epitaxial layer 
deposition. Deposition of an epitaxial layer 104 is SiHCI3 to material gas. It uses and 13 micrometers is made to 
deposit on conditions with a deposition temperature of 1060 degrees C. 5000A of polycrystalline silicon 108 
which affects another extinction property was made to deposit at the deposition temperature of 620 degrees C 
with a reduced pressure CVD method. This polycrystalline silicon 108 is formed at the same process as the 
MOS transistor gate electrode of the logical circuit in the same base 101. Therefore, the impurity is Lynn 
although an impurity is doped. 

[0043] Other processes are well-known BiCMOS processes, and a process parameter can be freely chosen so 
that transistor characteristics may become suitable. 

(The 2nd example) As the 2nd example of this invention, the example which applied this invention to the MOS 
mold photoelectrical inverter is indicated. Also in the case of an MOS mold photoelectrical inverter, the optical 
reinforcement according to color is separable with the completely same configuration as drawing 1 using an 
embedding layer as mentioned above. In this case, the part indicated to be a base region 106 will be equivalent 
to the diffusion layer section of a photodiode. 




It becomes the val 
[Equation 11] 



lue to say. It is [0041] when it asks for this inverse matrix A-1. 
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[0044] It must stop in addition, newly having to add the formation of an embedding layer and the deposition of an 
epitaxial layer not existing at the fabrication process of an MOS mold photoelectrical inverter by the above- 
mentioned approach. So, it is more desirable to think on the assumption that the structure which makes an 
embedding layer and an epitaxial layer unnecessary when considering application of this invention to an MOS 
rflold photoelectrical inverter. The example is shown in drawing 4 . 

[0045] As for 401, as for semi-conductor bases, such as silicon, and 402, in drawing 4 , field oxide and 403 are 
depletion layers to which transparent electrodes, such as a diffusion layer of a photodiode, extinction material 
with 404 [ thinner / poly crystal line silicon layer extinction material and 405 / than the polycrystalline silicon 
layer extinction material 404 ], or ITO, and 406 spread in the gate electrode of an MOS transistor, and 
407,408,409 has spread in the light sensing portion of each sensor. 

[0046] The example at the time of using polycrystalline silicon for the extinction material 404,405 is shown. It is 
the point that the polycrystalline silicon of 405 has distinguished between the thickness of 800A to the 
polycrystalline silicon of 404 having the thickness of 5000A, as for the difference on structure. A transfer 
characteristic difference arises between Sensor I, Sensor II, and Sensor III on the wavelength of this result, 
especially a blue field. Next, as the 2nd condition, a difference is prepared in the bias impressed to the extinction 
material 404,405. If the extinction material 404,405 is not electrically isolated like the 1 st example, and forms 
MIS diode between gate oxide and the silicon base 401 and an electrical potential difference is impressed to it 
from the exterior, it will form a depletion layer 407,408,409 in directly under. Although this depletion layer 
407,408,409 becomes an effective light-receiving field, if a difference is established by the sensor, a difference 
will produce applied voltage in a depletion region, consequently effective light-receiving fields also differ between 
sensors. Here, suppose that bias was impressed so that a depletion layer 407 might be extended below and 2.5 
micrometers of depletion layers 408,409 might be extended below in Sensor I at 5 micrometers, Sensor II, and 
Sensor III. At this time, the transformation matrix A equivalent to a formula (5) is [0047]. 
[Equation 12] 



Separation on the strength [ optical ] according to color can be performed after an operation like a next door 
and a precedent. Furthermore, diverting a transparent electrode to 405 of drawing 4 is also considered. In a 
fabrication process, the 2nd example of this invention can be produced with the CMOS fabrication technique 
which is a well-known technique, when a transparent electrode is not used. 

[0049] In addition, although Si was used as a semi-conductor in the example explained above, this invention can 
be applied also when various semi-conductors are used. The wavelength dependency of the optical absorption 
multiplier of various semi-conductors is shown in drawing 5 . In addition, this data is H.Melchior"Demodutation 
and Photodetection Techniques"in F.T.Arecchi and E.O.Schulz-Dubois, E ds, LaserHand book, vol.1. North- 
Holland 1972, and pp.725-835. It is indicated. 

[0050] The example of a configuration which carried in facsimile the image reader shown in the above examples 
[ 1st and 2nd ] is shown in drawing 6 R> 6 and drawing 7 . After Irradiating the light of a fluorescent lamp at a 
photographic subject and condensing the reflected light by the resin rod lens, the signal is read by the image 
reader. If manuscript width of face is set to 30cm, the magnitude for one chip of an image reader will be 
exceeded. Therefore, the image reader head consisted of configurations Joined together in 1 5 chip 1 train, having 
used the die length of image reader 1 chip as 2cm ( drawing 7 ). Manufacture of cheap color facsimile is attained 
by applying this invention. 



[Effect of the Invention] As explained above, according to this invention, the configuration of photoelectrical 
inverters, such as a color image reader, is attained with the optical absorption property of an electrode material, 
and the structure which used that a wavelength dependency was in the charge generating field band in a base, 
gave the light wave length dependency to the optoelectric transducer itself, and omitted the light filter. And the 




• • -it (1 2) 



It becomes. Therefore, an inverse matrix is [0048]. 
[Equation 13] 




• ♦ -a ( 1 3) 



[0051] 
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separation discernment of the output of each optoelectric transducer can be carried out according to a color by 
specific data processing. 

[0052] Consequently, it became possible to make it fall to about 60% of manufacturing cost as compared with 
the approach of carrying out color sorting with the light filter using the pigment or color conventionally used for 
crolor separation. Moreover, degradation phenomena, such as fading, did not happen on the configuration which 
does not use the organic substance, such as a pigment and a color,, either, but the configuration of the color 
iiHage reader stabilized at the long period of time was attained. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2..**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the structure sectional view showing the 1 st example of the photoelectrical inverter of this 
invention. 

[Drawing 2] It is a top view at the time of using a bipolar mold optoelectric transducer for this invention. 
[Drawing 3] It is a structure sectional view at the time of using a bipolar mold optoelectric transducer for this 
invention. 

[Drawing 4] It is a structure sectional view at the time of using an MOS mold optoelectric transducer for this 
invention. 

[Drawing 5] It is drawing showing the wavelength dependency of the optical absorption multiplier of various 
semi-conductors. 

[Drawing 6] It is the structure sectional view of the example which used this invention for the image reader of 
facsimile. 

[Drawing 7] It is the configuration conceptual diagram which used this invention for the image reader of facsimile. 
[Description of Notations] 

101 P-type Semiconductor Bases. Such as Silicon 

1 02 N Mold Embedding Layer 

103 P Type Embedding Layer 

104 Epitaxial Layer of the Same Ingredient as 101 

1 05 Deep N Mold Diffusion Layer 

1 06 Diffusion Layer of Base Etc. 

107 Field Oxide 

108 Extinction Material, Such as Polycrystalline Silicon 

1 09 Emitter Diffusion Layer 

401 Semi-conductor Bases, Such as Silicon 

402 Field Oxide 

403 Diffusion Layer of Photodiode 

404 Thick Extinction Layer 

405 Thin Extinction Layer or Transparent Electrode 

406 Gate Electrode of Switching MOS Transistor 

407 Depletion Layer of Sensor I 

408 Depletion Layer of Sensor II 

409 Depletion Layer of Sensor III 



[Translation done.] 
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